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(VDD)^ f-H^rTll ^*}-tr. ^.^u}, 5]S.^ t-^^^Cpwrup)^ *M 3l*i°! ^ 

<5>o} efl^S. ^o]^ £ IC 51 SJS7> -g-^HKELiiL SoV^<a-(VC0RE)^r 

7l^<y-(vro_bandgap)5l 2 aflofl sfl^Rr £4. #<3-(VDD)°l 

tflif 2V °l^°r ^^Vtt 51 IC ^1 3o}^<^ ^^7lfe ^-a^ ^ 1.8V ^ i2oRi 0 U- 

(VC0RE)* ^4. 
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<27> ^^*V «fl^*>7l ^1°J:S ^^-S., 27fl<q 

-i- °i-g-*n ^«.^<y-oi so >^ov^ ^ai^ji, *o i 33.3 *r°l ell 

<?}7}£jTr 7l§^^ cfl^= 2 aflo] 3 o}xjoj-|. eHH?]^ av^^j ofls.^ #*]-g- S o> 
<29> ^ ^ofl oj-s a> £ ^ ^j-g- iflJf#<y- ^7lfe ^-^-^i^ 917}*}, *f| 1 ifl*l *fl 3 *fl 

<H^1Jl1- ^£*ti *J-*H ^l-g-sl^ ifl^^d^t ^SW. 
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3A 4 <$1*1e1 3fl°14 4<S4*K!iL4 4 -£31^4. 444, 4 J f#$-(VDDH °l7>3 * , 

Xl 2 44$ 44 434 #^^«a-(pwrup2)ol 4<X ^IfS €°1€ "11444 4#°1 X) 1 44 

$ 44 434 #?^<3-(pwruplH 4°1 3113 "11444 AHhSLtJ- 4 ^-3-44. 

£ 3C 244 Xl 2 44$ 44 434 #^^lJl(pwrup2)fe £ 4 41 244 434 $^^1 
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4 -i <X3H 3of ^44 4tt : ¥~§^ < 3-# ^<fl4fe ^44 4 >£^44 ^41 

41 4tb #°14. 

< 40 > £ 4 41 244 44£°1, ^444 ^ v ^7i^ ^#4 4$--^ t^isH #^4^ 
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4Jf(410), ^44 XI <H -¥-(410)41 44<X 4£r/2H4Tr ^44(420), XI 2 4*1$ 44 33 
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^ t^Ai<£(pwrup2H £l*V<*l H/.2-HSM 71^*1 #(vroJ)andgap)^: ^3*1 

(421), ifl*l(420. 421)1- **M 4^33 ^**H 3o}^dtt M*Hr ^3" 

71(430)5. tM^^. 

42> a^sM, 5|5.(400)^ ^-^-^^(VPP)^ ^^^H 3^ ^ 

%V A^y-CRn, Ri2), ^ NMOS B€*1^(NM11)3. ^^^^l 1 ^. NMOS H^^l^ (NM11)3 ^.31*1 
4 TllolH^ ^ 9X^. 3)3.(400)^ ^^(VPP)^ ifl-fSl^ <^A5L 

Ai, ^til^^S. «q^-^«g-(VDD)Sl #3 ^1^-4 3 ^ ^ 31^ ^fl^ 

^oj-o. # *Hir 2)^.(400)^ ^^^S. 4i^*Rr «>^^- 2^5.(400)^ # 

3# < &(VPP_0UT)£r ^ ^^-(Rll)^ ^ a^( R12 )a>o]^ ^ ^°« Vo H, wHJ-*l*Ml*r 
71(430)^1^1 #33^ vflJf So>^<y-(VC0RE)Sl 1/2 ^5.7} 5)5.^ ^7>^lS]^ ^c>l 

w^^t}. n&IM-, ^Mr€ £ 5 oflAl ^ ^o], ^-^-^<a-(VDD)ol <?]7}sl ^^-El 
^7}?} %-9±, 5lS.(400)^ #^^<^(VPP_0UT)^| ^71 3^ ^^^(VCORE)^ 

1/2 iL4 ^ ^£ ^rf. zl o] o.^ <^Ai<y-(VDDH ^]7V^ ^ 7RV^-^m ^ 

^-^^(VPP)^l ^^^.S. &7) nfl^-o]^. 

< 43 > ^^1 (410)^ ^ 1 33-^ ^^(pwrupl)^ ^eUINVII)* * 

«H *fl 2 SlS^ #^^<a-(pwrup2)^ tiV^Ai^ ^ai^ NAND TlHBtNAND)^, 

NAND 7lHB(NAND)£) S>#*H*r <?1^ EKlNV12)sK ^ ^ (INV12)^1 #3 

^a]^ tVAlAl ^ ^Ittl&KlNVlS)!- 

<44> ^^1(420)^ PM0S B^fl^l^EKPM21)Sl- NMOS ^Ei(NM21)5. ^I^-^aI^ £^ 7lH 

e S ol^c^^lcl-. PM0S H€^1^eKPM21)^1 TflolH^ (INV13)^ ££3<H 91 
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JL, NMOS B^^1^(NM21)^ TlMH^r Sl»H3 (INV12)3 

(420)7} e^5^ 3^, #^H. 2)3.(400)^ #^^]S(VPP_0UT)7> ^71(430)^ «a^^S 

i£|*l(421)^ PMOS H^^l^Bi(PM22)sf NMOS H^l^El (NM22)sL <>l^-<H*lfe 7lM 
e S ol^^rf. riflAl (421)3 ^£7-2- = *ll 2 #^^ 0 d- 

(pwru P 2)ofl Sl^H «>^°1, ^3*1(421)^ ^ 2 33-3 #3 

^•a-(pwrup2)ol 3-f sfl^^l ^^Mlfe ^H^H, ^ 2 sHN^ 33.^ #3 ##(pwrup2) 

o] v\o] eflfol ^-f ^£4. ^^1(421)7> ^£5^ ^-f , 4i^3 7l ^^(vro.bandgap) 
o] ^s. 71(430)^ <y^^-o.S- #^€4. 7l^^<y-(vro_bandgap)^ #31 tt ^#7l(430)<HH % 
uflW-^<y-o] S o>^<g-(VC0RE)^ 1/2 ^£7> ti>^-^*>cV. ZL&m, 3E 5 "a 

^ oi^-o] , <q^-^^-(VDD)«l ^]7>^ ^S^MH ^^7l?> ^-<&, 7l§^<a-(vro_bandgap)^ ^ 
^ ^ So}*i«g-(VCORE)SJ 1/2 ^-4 tS. $14. ^ ^^(VDDH °J7}^ ^ 

«-Ei ^ 7l^^]^ ^^(vro.bandgapH ^3-2-5. *#^M $7] tt fl&°14. 
3., 7l^^«g-(vro_bandgap)^ #51*11 ^S-iM *}-%-s\$r ^&<&^2) *M-°14. 

5 > ^^7l(430)^r ^71^ o £ , a. ^Al^ofl A}-g-£ ^ 7 1(430)^ 2 7fl^ PMOS 

e^x1^eUPM41, PM42)S o^o^fe ^*!*Hr 2 7fl^ NMOS 

^1^e1(NM41, NM42)4, ^ ^^-7> ^ ^ B 3**1^1 <?1 NMOS B^*1^(NM43) 

4, TflolH* NMOS HM^BKNM41)21 ^}<£ *A°M *Hd*Rr PMOS B31*l^ 

E^(PM43)4, PMOS H^1^(PM43)^ J=efl<?14 3*l*l€*} 0 H 3^3. ^ 
£-(R41, R42)-§- £#$i=K NMOS B€*1^(NM41, NM43)3 TlHB-b ^^(420, 421)1- 
*V ^2. (vro_bandgap_t)# PMOS B3M^(PM43)3 i^^r ^^(VDDHl 
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91^. ^1*^«-(R41)4 ^^^(R42)S1 ^(a)^ NMOS HM^(NM42)^ 

tIMB^I- SoV^i^ #^*Hr ##7131 #3#7Rr PMOS B$*l 

iEKPM43)^ ^5H^o]rf. ^71(430)^ NMOS (NM41)^ ?\)o)^3_ 

(vro_bandgap_t)^- NMOS JE^^1^(NM42)^ ^MmS. <?]7>5l^ ^Jl (i^E. a ^ ^)«- 
.sM PMOS B^^1^^(PM43)^ TflolH^l <y7>S]^ S^tb4. f^l* ^KI 

^-f , i^^CVCORE)^ ^ efl^o] NMOS (NM41)^ TflolHS. ^7>£lfe 

^iL(vro_bandgap_t)^ ^ ^lt^t} ^ 2 ^ i^s. *i7fl*Rr %o] tt}^*}-rK £ 5 
5-*)& ^71(430)^ H^H, ^*Hr #^71(430)^ 7}^ 71^ ^ 

<47> ol^l^fe t^7l2] ^*h§- ^^*>7lS ^4. 

<48> 1) all 1 ^ *fl 2 4^ f^^Cpwrupl, pwrup2)°l 3-*f- eflt^ ^ 

< 49 > ^^.^ tiV^^l, °1 £ 3A ^ 4 1 4^*3 ^5.^ -t^^CpwrupDoll 

£ 3B ^ S\S_7\ 91^)°}^:^. ^H^M, S 0 }^^ (VCORE)^r ^^SM: 4^4. 
o] £ 5 6\] ao}^^ ^:^7l^ ^ ^1 (420, 421)^ S.-^ ^HS^l nfl^-ofl ^3}- 

<50> 2) *11 1 3^ #^^^-(pwrupl)cl efl*i 0 l3l, 2 sHq<3 

£| #3#<y-(pwrup2)<>l 

<5i> o] ^-^-ofl^ ^^1(420)71- ^^=14. MH- 5)51(400)^ #^^<y-(VPP_0UT) 

£ ^^^1(420)1- Jg-«H ^#71(430)^1 NMOS H^^^^i(NM41)^ T^MB^l ^7>^cf. oj nfi 
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, S1S.(400)^ #^^^(VPP_0UT)^r ^71(430)^ 4€- 0 ^#*K^ a)^ &<&2.^ 

4 ^4. sflM^, s}S(400)£) #^#°*HVPP_0UTH ^I7>5l7l ^ 3<s>^«g-(VC0RE) 

£ 3B ^ ^*H1 3*M ^^WDD)^ -o^H, ^ J f^°0-(VDD)fe £ 64H 

^ ol^ol 4*!^ ^ ^ Sfl^-S: ^"71 nfi&°14. ^31, ^JEL(a)^ 
{R42/(R41+R42)}*VC0RE *lJEL3., ^ ^(a)^ 2j5L(400)^ MSltf 

(VPP_0UT)JeL4 ^4. 

<52> 4^, PMOS H^l^Bi(PM41)7> ^^H, ^71^ M^SKl a^^(VCORE)^- ^ 

^°J-(VDD)# 4^4(H 6 &2i). 
<53> 3) *fl 1 ^ *ll 2 4^<3 #4 t^^Cpwrupl, pwrup2H S-*f- «M ^ 

< 54 > ol ^-foil^ i^|^(421)7> ^i^:^4. 44 A i, 7]§^i < y-(vro_bandgap)-& ^^^1(421)* 

^yo} 7 j(430)o| nmoS B^4^4(NM41)^ TflolH^l ^7^4. ^*H| SZ^H , *fl 1 ^ 
^fl 2 4^<3 #4 t^^Cpwrupl, pwrup2)<>l S.^ «H ^l^l 44^xr 4§ 

^(vro.bandgap)^ ^ efl^^r ;S4#<y-(VC0RE)£l 2 /l ^£7> %o] 4^*144. 

^^t!" 44 ; £°1, -§^-71(430)2} wKVCORE)^ ^^^l^(vro_bandgap_t)^ # 

#0} tflef 2 yfl^§£7> 51 51^- -£31^4- ^^Hl &°H, NM0S H$4i4(NM41)£| TlHBofl 
ol7>=l 7l^^i t a-(vro_bandgap)4 ^=(a)S] {R42/(R41+R42)}*VC0RE ^ ^ 

^(vro.bandgapH i^B(a)^ ^1^4 3-?-, iS 0 }^^ 7l^^i<a-(vro_bandgap)^ 2 

ti fl 7 |. x\<&-£ #^tb4. 7l§^^-(vro_bandgap)°l i^=(a)^ ^^4 

B314i£i(PM43)ir €-2-5.5) °1 7l^s] -8-4*>>fl 34 , *1*> 3 

o>^o}-oi 7l^^i«a-(vro_bandgap)^.4 ^44^ sa^l^ (PM43)7> 44 €£5)4 S^^tt 
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<55> 5L 6^r ^<H1 *r€- i&o}^ ^^71^ 2]^- H^IW. 

< 56 > wV^o], *fl l ^$<$ SjS.^ #^*l<y-(pwruplH *r°l 

«-Ei , *fl 2 sMq«8 #*1 33.2] #^^<a-(pwrup2)^l *M ellfS iWHr 3 

ofxjovf ^Bflo) ^ _o ^ ^ so}*!^ degradation °| #^-§: ^ 9l^r. ^, 

Q<L3. x^m ^-^i 9i°]*], 3.°\$.<&^ £ ^ sim. 

< 57 > £ 7 ^ ^o\] ttfS- SO>^<y- t^7l£l M^f S^^l- 

<58> £ 7 <HH ^^r°l, ^ 2B ^2fl^ S 6 }^ ^HM^I m^- 

Srfe ^3, ^^(VDDH #^Hr 3 -MS. ^«-xjovo] ^o>^oJ-(vC0RE)^r °Jr^=H &w 

^ ^ 5^. 

<59> o}^6\}*] ov + ol^ W>^ol ; ^<H1 ^fl-^ 0 ^ A}-§-^ ^o. ^a. 

*d<&°] ^*Rr degradation °1 ^fl^^* <r ^1^1 # 
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#7l Xl 1 XH^l^V «K£31 #*H <y7>£l^ #7l ^Jf^Sf *^*>XI 5]7l #*}*1 

^ #7l tiV£*fl #*H1 *>-§-s)fe ifl^^^ *H 1 ^°H. 
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